Antagonism by IL-4 and IL-10 of endotoxin-induced tissue factor activation in monocytic THP-1 cells: activating role of CD14 ligation.
Monocytic tissue factor (TF), initiating the extrinsic blood coagulation pathway, is often upregulated under septic or inflammatory conditions. The complex activating mechanism remains largely unclear and no effective strategy has been firmly established. In this study, we used a model monocytic cell line (human leukemic THP-1 promonocytes) to address (1) the nature of TF activation in response to bacterial endotoxin and (2) the application of anti-inflammatory cytokines in relieving monocytic hypercoagulation. TF in THP-1 cells was substantially activated by exposure to bacterial endotoxin (LPS; 5 micrograms/ml) for 6 h. Human recombinant IL-4 (500 ng/ml) and IL-10 (500 ng/ml) inhibited TF activation induced by LPS. To determine if these cytokines depressed LPS recognition resulting in such inhibition, we employed an anti-CD14 mAb (UCHM-1; Sigma Chemical) to address the role of CD14 in LPS transmembrane signaling. LPS-induced TF activation was depressed by 35% upon inclusion of the anti-CD14 mAb (1:10 dilution). This antibody alone mimicked TF activation which accounted for 35% of the LPS-induced TF activation, suggesting the activating role of CD14 ligation. In addition, the anti-CD14 mAb elicited the production of nitric oxide (NO) which was found to be independent of TF activation. NO production could serve as an independent index for monitoring LPS recognition. IL-4 depressed the anti-CD14 mAb-induced TF activation as well as NO elicitation, indicating the blockade of CD14 ligation. In contrast, IL-10 showed differential inhibitory activities. TF activation induced by either LPS or anti-CD14 mAb was inhibited by IL-10 which did not show any inhibition on NO elicitation under these conditions. In a separate approach, neither IL-4 nor IL-10 inhibited phorbol ester-induced NO elicitation. More direct evidence came from an epifluorescent demonstration showing that IL-4 blocked binding of FITC-conjugated LPS and anti-CD14 mAb to THP-1 cells. Taken together, the results suggest that LPS action in relation to TF activation consists of CD14-independent and -dependent signaling including CD14 ligation. We also showed that anti-inflammatory cytokines (IL-4 and -10) significantly depressed TF activation. IL-4 antagonized CD14-dependent LPS recognition leading to the depression in TF activation.